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n5Sn6^n8 
6 

n5>n7>n8 
7 

n5^n6^n7^n8 

'T^^ 8 

n5>n7>n6>n8 
^ ^]^^. 

nSfe #^l-ol ji,. 

n6^ ^-^ "ll^lS^ ^^Ir-^l^., 

5. 1 



olfif -a-71 EL SAl^^KlOO)^ ^7l)>2i ^Hl 98-289784 Sfe ■§-7fl-g-li 99-18595 

5 S.^ 7llAlSlo1 ojcf. oil- ^a-jxKlOO)* 7flg^^ M-Bl-vS ^^3^ £. 6^^^ S-A]^ Hl-fif ^o], 71^(121) ^ofl 
ufl^l^ :5i^(5^€^l*)(122) ^ ^^(* ^^)(125) Ayolofl ^^^(124)* i^^Vfe ^7] 
^'•°Jsl-<=^ -B-71 EL dl^>(130)» ^^^S>al, o] -8-71 EL i^>(130)Sl >a-¥-^o!l cfl^l 2]^ <:g*J:^ uil;Hl3:>7l 

-§■-§- ■¥-^ll(126)» ufl^l^Vja, SEtb ^^-S- ■¥-;^fl(126)2l -B-71 EL 4i^l-(130)i4 cfl^sl-fe ^^1^(12 
7)-i- Mfl^ltl-cl-. ojal^ .^71 EL i^>(130)2l eils.Al :^^(122) ^ ^^^^(124) ^Hofl .^£.A11f'(i23)* afl^^l 
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^Vcfi sE^. ^51 ^El#(127.) ^ €^(125)31 >^l-oHlfe f"^ 7l^l)f'(131)ol Sicf. 



^^-71 EL i^l^<j-^lfe ^^(122, 125) ^M^ll ^o].^ ol7l-«H ^7l^^ol ^^o] ^^(125)^ 

^S^Bl ^^#(131), ^^^il27) ^ 'S^-g- ^;ql(126)l- z^-zl- <2)«.^ #|#sl£S ;^7l 

att, i £Al5l-fe a]-i2^ :^ol ^7)]^^ 98-162958 3:<^lfe- ^<^^i 7l:^)(210)Sl t}^^ 

=11 ^ ^^^-(201. 202). iLJ:'f'(203). ^^(204). -B-7l ^^^-(205) ^ afl^ ^^(220)^ «fl:^l«Vjl. ^7]^ 
^o] ^'^ ^d^(204)^^S-¥-Bl -S^ ^«-^(201, 202)^ 71^ ^^S. ^#SlS.^ -S-7l EL S^l^^l(200)l- 

711 A] 51- 514. 

'S-71 EL SAl^J-^lfe ^^^} ^^(204. 220) ^}o]o\] ^JgSl ^<?h^ '?l7f5>o^ ^7l^^ol :f-i^ ^^i204)^£^^B\ a. 
J:#(203), -i^ ^^^(201, 202) 1J ^<a^^ 71:^(210)* zt^l" -i-^*l-<^ ^-^^ #l#Sl£^ ^^^-€^1-. ^7m^ol ^ 

■=^71^^, ^oi ^oi^v §^1-* ^^fe ;^lla^ <^1^^^1 2%U, b)^ ^1^* -i-Wfe ^A>^(R) 

R=(na-n5)V(na+nb)2 

>a-7l ^E^.vfl af<q. ;g-ol, 2^2] 711^2^ #^l-(na, 115) a>7> «l:AV^(R)ol 
Til 'a ^4^01 ^^W. 

°11* 1-^. ^<^1 <yf- <^f'S ^sl-l-dZO, S^*: 2.1)ollA-1 #Af3£lj7 ^^^^(#^1-: 1.0)* 7^^ 7l^(^^l-: 1. 

5)<^1 ^-f, -B-el 7^31 :t «aA>^(z]- ^ ;^l.^]o^ 1^=^^* 0%el-Jl 7>aJ)^ IZ0<H|Ai2l #A>^(100%)21 
84%7W.^4i€c1-. 



^7ll^ii ^1 98-289784 J: £fe ^7ll^^ ^] 99-185955 JLofl 7flAl^ ^7] EL aAl:^^lollAi 

^711 A>ol ^^(^i 7>i)#3l §^1-01 I0I2.S, ^^2). A>ol ^^1- ^1- £^ ^-^M 



^?!-, '^^ ^7ll^:a. ;H1 98-162958 SLofl 711a1^ ^7! EL SAj^V^Hl a^^, %o]^ #^1- ^7117} IL^^^] ^ 
^7fl^^ 95-272857 Jlfe -5}-^ ^^l-(sl)^cf §^l-(s2)2l ^2^^ i<y(-S-<?J^l.) 

^ i^cf 3J1 ^ei$ $^l-(s3)2i afl^lAi?'!^ -i-ahi. ^7m^oi 

^^%o)i Ai #1 t^s) Hs. zp.Aj si ^, ^1 ;^l 7] ^>a-°fl ^ € -¥-71 EL 7fl a1 sV^. 9).^. 

neiq-, «1 el 1]^ -¥-71 EL iL^^Hl a>^^ ^ejm ^.^o] ^7! EL ±^ys] A>-§-£lfe ^7] ^ejg- 5.*^^ 

-a-71 EL ^^>^ -^71 ofl^ii- -§-silAi7i7lx4 f'7^1^o^l ^<u^c^ %. ^^A]^ 0.71 EL di;^>«- ^^^^1^ 
^fl * ^1 *VAi 7j ^ 7V Sicf. 

SE:^. ^7l -¥-71 EL i^l-Sl A>.g-^ ^£.71-^211 V^"^, ^^-^ ^<?J;Hl ^ JS-^^S^ #^1:^ 2.^ jl^SHs. 

^-8-^^ -B-71 EL i^Hl ^^^^ ^Ei-vflTluj. ;H1^21 -g-olA^^ ^ol e^s>Cl-. 
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>^>-§- §i«»l -B-71 EL £^1^^H1>H ^ safe ^71^^^* ^7VAi^ ^ sa-i-^ ^^Sf^i^. 

^. ^ 'g-S-i- Wfl^lsM ^7l^^^ol ^7] °J-g-g- 71^ #l#Slfe ^1 1 ^^2^ £fe 

All Dfls]]^ W)l^l*>o^ ^7l^%ol ^V7l ^ nfl^ll- 41#Slfe ^1 3 ^^^9] ^ ^^}^ M 

^1^1 7]:^ ^^2}. A>ololl ^7] ol)^l7l- 7ll^fl£)ol ^l;^lsl:£S. ^^^^^7] EL dt;^V, ^ll^l 

'iJ 'S-S-i- 5L^«>fe ^ 1 ^'g)2l -fi-71 EL ^1 1 -fi-71 EL S^l^^l" ^ ^]^^ ^ 9X-%-)^. 

:^^^ofl^i ^7]^%-^ #l#^l7lfe Sl-71 1^ ^^^l?lcl-. 

■S>7l #^1-21 =^^1-^^ ^l7m^ Sfe €^^2l ajol£ 3]a 4^011 i^«fl ^«o^«>Cf. 

^-■si-^ 1 
nl^n2>n3 

n2fe ^-g- nfl^lal #^l-olzL, 
nS^ ■§--§- -^-^ll 21 ^^l-o]cf. 

ol^} ^o] ^^^^ ufl^TsH ^7l^^ol ^V7l ig^S-g- ^7T1» 71^ 2^:^^ ^A^^ :f.^, z^- T^j^oflA-^ol 

BV/Vl- Ol;^]5>C^ ^^^O] ^ -0-7] EL a^l^^ll- ^ 

5Et!:. ^1 1 -R-71 EL K^]^^]^ ^^^-g:/^^ ^11^1 ^ ^^-g- ^^11 ^<^]^] €^ ^/SEfe nflsfl, aj^ nfl 

nl>n2>n4>n3 
^7] ^oi)Ai. 

nl ^fl^l n3^ ^ollAi ^Sltb «l-2l. -^"asV^., 
^^^o] 3. ^7] EL XA]^j-^l«- ^Hl^l- ^ Slcf. 

Stb. ^1 1 -B-71 EL S^l^a-^lSl ^A^^, "a^-g- -^-^Hl'H -a-S- ''l|*ll7V ^Sl «>Cll^ofl nll^l(;Hl 2 ^ ^ 

^ D|l^l3^. ^ Xi-i-)!- Hfl^lAl^l «>7l 3^ W^l^lfe ^<^1 «V^^ W. 



- 4 - 



^7fls.«l ^2002-0044565 



^n'^ 3 

nl>n2^n3>n4' 

^ ufl^lofl 3l«fl ^^7> 2 >^ S^SI ^^oll 7l<yt!- TEt^ ^^^^ ^ Sa4. 

?.]] 1 -a-71 EL ^^^-Br ^J-^ ^^21 #^l-(nl) ?J -a-S- "fl^lSl ^^l-(n2)ol s}?] ^sj-^ 41- 

n2S:0.7Xnl 

0)21- ^^^^ -i-*!!; ^^21 ^^l-Cnl) ^ 'S-S- ^^#(n2)o] iL4 e^Sfl^lS-S ^cf ^^^Sl 
-B-71 EL 5.^1 » ^ . 

at!-, ^1 1 -B-71 EL £Al^J-^lsl ^^^oilA^^ 1.56 o]^^ 'g^ "H^flS^ ai-^aj^Vcf. 

o]B\^ ^A^^ 5ll-§-^^^-«i, -B-71 EL K^]^^^]7} Dll^l<^l alsfl ^S}-^ ^^o] 7ji§>^, ^-^ 

^^Hl cfltlr^^sl s-o] ^o1^ ^ SEtb. 1,56 ^It^^ ^^l"* "g^^S^S-fe ^^IS- ^"^^^l ^^^^l^l'?}:, 

^el^ i-a* ^>-§-*m 'i^^ol -B-71 njj^li- ^5|-Al?^ ifl^^^lr 7f^^^ol sicf. 

^1 1 -B-71 EL SAl^J-^]o^ ^^^oflAi, nll^l7l- ^^^i ^/SEfe ^-g-^lj o.^ ^^i^^ ^^o] 

Stb, ^1 1 ^71 EL aAl;3-^lsl ^^^oflA-l, Dpfl7> f-^^ -¥-7l«-# i^sffe 

olfi). ^A^^ :^i^^V -^7ll-ol aV^ ^ ;^^^^> ^^^] a^^^ JLW^I ^3. -^M ^^^5] S.^- a 

?b ^^1-^ ^71 ^7m^* ^-I^II^Ml ^o.^A-1 -B-71 EL ±7.}2\ ^5^-7> ol^^;^lo^ -^-71 EL aAj^g-^lfil ^1^1^^ 

'^■71 ^'^tb-¥-7l#^ ^'^t!: •¥■71^017114 >a-7l ^^1 afe 'S^siiofl ^ Slcf. 

S^V, 1 -B-71 EL S^1<3-^121-^^^<>11>H, ^^ol ol§ SVfe ^<»1 aV^^lsVcf. 

oil- ^S\-^^ n]3S.^ 2.1 ^^£21 ^^1-^ ^V1 nfi€-^l, ^^«^1 -?]# o].^ ^V^l-a: ^l-§-*l-fe ^-f ^J" 
7l -^§1-^ 1 £fe ^Sl-^il 231 °>^Al^ ^ oicl-. 

^1:^1 7]^^^o\] t}^ ^^321. Al-ojoll 0-71 Dll^l7l- 7ll7flJ^o1 rp.A^ -^-71 EL ib^>* S. 

^ ^^21 -B-71 EL S^l^^lsl ^£Sl ^Efl(^l 2 ^^)(" ^1 2 ^7l EL S^l^d-^1" ^l^J^ ^ Sl-S-)fe, *l-¥- 

^^^o|lA^ ^7l^^^ #j#Al?l J7 ^1^1 7m4 3>^ AH Oil "11^1(^1 3 ^ °fl^im ^1^1^ ^ 

^ ^^^^ ^^1^ SEfe oi ^ <Hi^ sVuj-i. all ^I'^l 5-1:11 *>7i «;^«i-^ 5 Ml;=^l 8 ^ ^^>^mci.. 
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^^■^ 5 ■ 
n5>n6>n8 

6 

n52:n7^n8 

n5>n6>n7>n8 

^St-ii 8 
n5>n7>n6>n8 

n8* ^ixl 71^31 #^l-oliq.. 

<^1^ ^o], ;H1 3 ^ °fl^] S&fe -f-'^^^ ^^1** «fl^1«H ^^^°fl^1 ^71^:^* ^#^15-1^ jq- 

Til -a oil 0:1 ^>«>>» ^^isH ^ -8-71 EL S>>1^J-:*1«- ;H1^^ ^ aicf. 

;^1 3 ^ °ll^lfe ^El ^ °11^1 ^ o^i^ sj-^^ ^^^^fe -S^ ^ ^^^V7> 

^ nll^l7> cf^ ^^01 nfl^jo^ -g-^lrCne)^, ^7l S^fl ^-^^^ ^<^1 ^S]^ 

4. 

^. ^] 3 -U] nfl^l* ^^^e>JI, f'S^ S]-^ ^^^ofl^i z^-zj- .n6(l), n6(2)" •• n6(m)ol2l- 

^ ^tl-<il 5'^ ^^^l^^S-H, ^7) 57> ^^Sltb^l-. 

n5>n6(l)>n6(2)> • >n6(m)>n8 

'•ill- l--*! ^1 3 -iSI ''ll^7> 2^- ^ 4^ #^1-* *V-¥- zl-zl- n6(l) ^ n6(2)ol 

21- ^ *>7l ^S}-<ij 5" * ^^Al^ o.s.^, ^7] 57). uv^^jg ^ o.^ ^altbcf. 
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^n-^ 5' ' . 
n5^n6(l)>n6(2)>n8 

-B-71 EL s^i^j-^lsi 'Sasi ^BflC^l 3 ^^)(" >ll 3 -B-7] EL a^l^^l" ^ ^]^^ ^ Sl-§-)fe. *>■¥- €^^<H1 

^1 ^1 ^ ^ Sl-i-)* Mil ^1 ^1 ?1 :J1 «1-71 9» ^^^1 ^ . . 

9 

n5>n8>n9 

n8^ ^1^1 71:3:^ ^^l-ol:[l, 

n9^ ^1 4 A^ nflSflS] ^^frojcl-. 

<=>]^ ^1 4 ^-fl 1^11^1* 71^ el--^ ^7l^^^ ^#Al7lfe ^A^^ z]- ;^l^<HlAio^ «]:A>* o^;^j 

*V<^ e -B-71 EL XAl^J-^1* ;*fl^^ ^ ^cf. 

a^V; 3 -fr7l EL SAl^a-^lsl ^A^<HlAi, s].^ 7]* Aj-olofl :f-t|A^ ^^l^* ufl^lAl^lJL s>7] ==^«)-^.10 

^r^-^ 10 . . 

n5^n7S:n8>n9 

n5, n8 n9fe ^<^1a-1 ^j^tt «>Sf -i-«^«]-a7, 

ol<4 ^o] ^] 4 ^jj Bfl^l ^ :f.tgA^ ^^]%-^ 4^]5H 5]-^ ^^^^l^i ^7l'i-:t* #^#Al?lfe ^A^^ zv 
^<^]^^s] «VA>» -q^^imo^ # -8-71 EL SAi^Ali- ^]^%: ^ SX^. 

^13 -6-71 EL ^A^oflA-l, S^l-(n5, n6, n7)ol t}7] 11 Sfe 12» ^^a]?]^ ^o] 
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11 ■ 
n6>0.7Xn5 

12 

n7S0.7Xn5 

^-a: ^^^^ Wn, #^l-(n5) ?J 3 nfl^lal l-^l-(n6) SEfe ^^^J =r^l^s] #^lr(n 

7)ol :a.cV ^^^o] 3. ^7] EL JLAl^^ll- ^]^^ ^ 9X^. 

^] l^^] ^] 3 -R-71 EL a^l^ch^l^ ^^^'^I'^i. ^1^1 ^-Hl -B-71 EL ^?^>» ^■f->>]?l7l ^t!: 
(TFT)» afl^l^l^lfe ^o] HV#a]5l-t4. 

£ 1^ 'S^ I'B^lal ^^l-^l- ^21-^21 M-E^-Hfl ^oicf. 

£ 2fe ^1 1 ^^1 ^EflS^ -B-71 EL JLAj^^l^ 
S. 3^ 2 -^Al ^Eflal -B-71 EL JEAl^^lal t&iaSEolT:!-. 
£ 4fe ¥^ -B-71 EL S^l^J-^12] ^ c^lal :flSiEolT:l-. 

£ 5fe £. 4<H1 i^l^ :^^i^oll eTl^ ^-g- -B-71 EL SaI;^-^!^! aj-^ :^a1£o1t::1.. 

£ 6^ ^sflsl -B-71 EL SAl^Alsl ia:^£.(<a^ ^§1 ^7fl^a. ^] 99-185955:^21 £ l)o]z^, 
i 7^ ^2flsl -B-71 EL a-Al^^^lsl ia:^:£(<a^ ^7ll^^ ;*il 99-185955J:^ £ 2)olcl-. 

^'^^ %^^5H ^ ^^^^ ^^1 ^n^] m}<^ ^^H^s. ^i^^vci-. ^ ^rgs^ olsiii- ^sfl zi- 

si 5L7l, ^AJ- ^ Hlj^l 7)1^^1 O.^ :£Al^ ^ ^'^i tt^^ JL^f ^©1 Ofv) ^1-. ^Tgo)]A-l^ 

(^li^^l^EH) 

^1 1 ^^1 ^Eflo^ -B-71 EL a^l^-^l^, i 2°fl SAjSl-^ hVS!]. ^o] O.^ ^1^1 7l:a(" 71:^" o]s^ p,]^^^ ^ ol o.) 

(10) TFT(14)1- ^fl^J-tt ^7l ^<?l5l-(7llolE ^ojol-^ if-^)(12), ^^^(^li2l-^^)(13), -B-7l EL ± 
^K26), ^ TFT(14)S1- ^71 EL ^^26)^ ^7] ^(;5i7l ^;'ll)(48)* afl^lsl-ja, 'g-g- i-fl 

^1(16). ^ nll^KeO) ^ 'g-g-§- ^:»11(58)«- ^^1^ ^-f- ^11^^^^ -B-7l EL S^l ^^1 (62)ol 

-^7] ^m^^^^ -B-71 EL fiAl^j-^l(62)fe *l-7l '^nM 1* 'LV^^l^lcf. 

1 

nl>n2S:n3 
^^7l Aiofl^i. 
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nl'&-'-S-7l EL ±m26)3\ ^^(20)Sl ^^*o1ji, 
n2fe -g-S- oll:*fl(16)2l #^l-o]:ri. 
n3^ 'g-g-§- -^;fl(58)2l 

1. ^^1- ■ 

oil* *<H, ■?!-§■ <^V<a ^2^1-(IZ0, ^^dl-: 2.1)^ -a-^ 1.7)» 7\ 

^^2^ jg- #>«.>^(ioo%)2i 98.6%SA-i nfl-f ^Jr-^lci-. ^. z^- n^<^^\ ik^\y\ ^ ^ 



5E^, H 2i4 ^<^1 -^71 EL di^V-Hl^i ^o] ^« ^^(IZO, 2.1)^oi]Ai iq^s #a>5;:si Dfl^l 

♦ ^^-g-^^fl(#«: 1.5)^ "^J^V^ ^-f* 71^^^, DpflSl #^1-21- "g^-g- ^^fl^ ^ °J^>tt ^^21 

:S.^ ^;.)|o; :^ <?iA]-^2] al^^m. ^1* "l-^, 100(%)2^ -f-Sf^^: EL ±.7\<^^\ ^^-^ EL ^^l 



^^1-31 lo]ej- % nflal >S-cfl ^ ^-g- ^fl^l^ 'i-S" ^^fl^ ^ ^l^-^*! ^^=1 

-g-S- ^S:^^ ^^V^ o.^ ^^sl-fe ^o] a).^ai*V4. 

(2) 2 

^1 1 ^^1 ^^2] EL aAl^J-^l(62)fe £ 2o)l £Al5).fe til-sf ^<^1, cll^l(i6)sq- -a-S-g- Y^ll(58) ^}oloil ^fl 

1 -i^ ^% nllAfl(60)» Bfl^tlAl^lai ^71 1^ W*]-^ *>7l 21- W^l^lfe iLT^ 

^. 

^«]-^ 2 
nlSn2>n4Sn3 
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n4fe 1 -i^ Dfl Ail (60)21 ^^l-^lcf. 

oill- 1-<H, o]^ ^o] ^# ^^^ilZO. 2.1)5. ^1--^ #aV51j1 -g-S- nfl*ll(#^ 

*: 1.6) ?J ^] 1 1.55)1- 'g-g-g- ^^fl(€-^l:: 1.5)oll <?J^]-Elfe ^^J-^l-^i ^ %■ ^l^]^ 

^ 0%^ ^ «fl, "g-S-S- -^-^fi^ ^ "a-^V^*^! ^^-^l^i^l #A>^(100%)21 98%^^i nfl-f ?Jtol 

(3) ^«l-<il 3 

^1 2 >ai iJfl^l*- Hfl^lAi^ioi >s-7l ^«]-dq 1^ «>7l ^€l-<il 3* ^^^l^Cf. 

3 

nl>n2>n3>n4' 

nl vfl;^l n3^ ^^l^i ^2l^ ufiJl- ^<a*>uL, 
n4'fe ^1 2 -aj "fl^l^l ^^l:ol4. 

Ir'H, ^^1 ^-i- '^V^ Wl-dZO, ^^1-: 2.1)^ ^1"-?- ^<^1 t'^f^S nfl^K^ 

^1-: 1.7) ^ ^-S-§- ■¥-^fl($^l-: 1.55)» 7]^ ^] 2 ^ °fl^l(#^*: 1.5)«>fl °^^}^^ ^^^<^l^i. ^ %■ ^V^l^l 
% 0%5l- ^ nfl, ;H1 2 -aj % ^•¥- % 100% )2l 99%S>H nfl^ Sto] 

(4) 4 

a^V, 1 ^A] ^Eflo^ -B-71 EL S^l^j-^lfe, -i-^l-Cnl) ^ nfl;S|l2l ^^l-(n2)ol ^7] ^€h^ 1^ 

'LV^sj-^ ^^]<^] 5>7] ^«l-4i 4* 'L>^^l7'lfe ^o] ricf ul.^2ie>cf. 

^Sj-i] 4 
n2>0.7Xnl . 

<^1» ^<^, <»12)- ^o] ^o] o]^ o>o^ -a-Sl-^dZO, ^^1-: 2.1)S ^^^^S ^^<^l^i m:^}^^ 'g-g- ''fl^K^ 
^i*: 1.55)1- 71^ °J-g-:g- -^7fl(#^l-: 1.5)°fl °J^>s]^ ^^J-^^l^i. ^ ^ 4^12] ^ 0%2l- 1" "H.-'S-g-g- ^ 

^1)21 ^ -J^AV^:^ ^^21 ^ #A>^(100%)21 98%5.Ai Dfl^ ^olcf. 

2. 7149: 

(1)#^ 

-fi-71 EL S^l^d-^121 7l3a-(" ^1^1 71^" olel- ^ 9X-%-)-§r -^7] EL TFT ■f-21 ^l^ill- ^^flolHs 

7l7jl^ ^1^ 9l^^^o] 7io] U>^2)3:>Cl.. 
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ojaf 71^0.^^ °7l 7!Hs.S. 7]%, ofll- #<H -B-e)^, >Hl2l-^^ ^ol 9X^. ^}^^^ ^7] t^S. 

^ -S-el yCHK, -iV^ -ffi, -tl-^ -its}- Til = <+2l- c}-o^, <4-2}- d>zii.11^, 

-a-Sl- ^5}- >tV5^- 'd-, 'a•5^• ^-S-i", -tV^ ^1 'il-Sl- q-Hl-, ^5l- 5^1-, -g-iil, ^3}- ^i, 

(2) S'^^e^f- 

5E^, EL iflofl ^^o] 4]<y*V^ ^4 «o1-^l*>7l ^mS. >y-oll JM-t^; -¥-7l 

1-^ ^^1^ «<J-^ £^ tL^^^ ^el* ^^*>fe ^J"*! 

ai^l-cf. ^^1^ 0.0001 7]^2] ^ ix lO cc- cm/cnf- ^- cmHg o]t[3] 7}^ ^ 

SEtb, ^1 1 ^^1 ^Efl-^l-^i, 'S-T- ^^^-^l-^i ^7]^^* #]#'^l7l7l 7l:& ^}^17]- ^^^^^ 7]-^ "Lh 7] 

71^ ^7]^^:^* ^^(^-S-S- -^-^llS^i ^-f * ^^7] 7]^ 7]]^ f^oflx^ ^S] 4 

00 vfl^] 700 mS] 3}-^ ^ 70% ©l-^Sl ^ ^2}-^^ ^fe 7]^ ^'DM/^V-g-^Vfe 5J«>1 «>^2}*|-i^. 

(3) ^^1- 

7l:&sl ^^1:^: 1.4 ^:^] l.Qo] o]^ ^=g^o] ^7] ^^9} ^-f ^>-g-7>^^ 7]%S] 7llSeHl cfl^b -Si 

Stt, 7l^Ol 7l^* 7\^ ^7]^^%% S]^^ ^^Al7lb 7)^ XiS^l^iSl aVAVl, ol^]^ ^ o;!^. 

'^l^ iHlEl-^^^lolB ^^1: 1.49 
-il-^ fl-4i(Si02): 1.54 
-a-^-g-iCBsOs): 1.77 

1.49 vfl^l 1.50 
Ei]S.e1-l-^iS<Hl^€T^^l: 1.49 
3. -a-7] EL 
(1) -^-71 ofl^l 
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^^7l'^^ ^y^}sH^ ^^o] ;tJ|:i^^o.^«| ^7l^^o] 7}^^ -B-71 ^^^^ i^«>^ 1- 

® ^71 t^*/^7> ^Ol^ 

® -B-71 '?>£^l^/-B-7l ■ 
© -B-71 ^^nW/^T.} ^^^/-B-71 

® ^'y^/-B-7i 711^^^ 

01*^- :a.cl- ^ ®^ ^^^<^1 w>#2l*l-7ll ^>-§-€ ^ 

(D^-^^ 711^ 

^El^iqsl-^ -B-s^fl, ^El-iilojTfl J4=*olnl:£ sl-^'-S-, ^:£^1, "^4^ -B-H^l ^ilel-^l^ -B-s^l, 

S-iSlEl-tq^ -B-S^l, 3ll-^5qi- -B-H^l, :iEl^o>nl -^-£^1, ^n.l-^lT^l 'S"*^^ T^^l^H^^lTi] Sj-^* ^ 8-?lii 

el^ -B-S^ll- «1l^l7>s. *1-^ l-elsil^Til ^^1- 1^ £fe 2^ ol>3-^ S^ol'^. 



-B-71 ;<fl^ f-oflAi aj-sj:^ cjnlimel'aT^l WM^i^l 4,4- -ul^(2,2-cl-t-^^5il^al'd)«l5ll^(D 
TBPBBi) afe 4,4'-Bli(2,2-T=l3^ll^Hl'd)«l3^1^.(DPVBiS. ^^^) ^ o]^si\ -^H^l7l- JS-Cl- uV^z] Sl-cl-. 

S^. ^flS-S-A^ ul>iE)^o>^^ -a-71 AV-g-^l-Jl, -^-71 jL^iS. 

^Ajj^E-1 alAlj^;].;^]o^ 7j-*V A^^, oj]!- ^B>^^1 £fe S^H^q. -g-<g^ ^^^^^^ £^ ^ 7i|S» -g- 

wV^^ W. Jicf Jl^B 7llS^Ai •^71 DPVBi# ^>-§-«>^ ^sgH^A-l N.N-^lsll^oVT^li^^^ 

(DPAVB)*A>ig-*>fe ^o] HV^^lSfcl-. 

St-K ^7l2l 7-1 7l]S(^ ^7\^ 10000 t'l^) 5!loll, aL^7> 7l)SC^ Sg 5 ^^l"^ 10000 o]^^)% A>-g-«>fe 

^^I2j o.^-b l-ejov^^Hi-^iS ^ ZLSI -B-£^1(PPV). #el#^i^ 5^ ^^.sl -B-£^l ^ 1-^^^ ^-B- ^f^^^^l ^-^l 

-B^7l Dflaflol :^^Hlfe ^'iSl ^^Sl.^1 <»il» »<H 5 run ifl^l 5 ^an7> a>^3j5l-c1-. 

^7l nfl^jo^ ^^Hl7> 5 nm ^£ SE:^ ^fl^^^^l ^"l^l-m ^ 9X^. -B-7l ofl^lsl ^^]7> 5 

m 2.^-91 917} ^°J-ol ^7}^ ^ 3X7] nfll-olcl-. 
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a}.e)-Ai, ^71* nfljiflsl ^'flfe 10 nm 3 ;an, 71-^ 20 nm ^fl^l 1 ^an^lcf. 

(2) 

® 

u|.^2i^V <a^^7l- l-ol, 4.0 eV ol^^V) :^v^, ^7] 5)-^l- 5£fe ols.o^ ^^^-olcf. ^ 

o.^ 'y# -itsj-l-dTO), oy'r^ -iVs^-idZOX ^-g- ^el(CuIn), -iVSJ- ^^(SnO 2). ^^S}- ol-o^(ZnO), ^, 

"S, CVD"^ (Chemical Vapor Deposition). MOCVD"^ (Metal Oxide Chemical Vapor Deposition) ^ ^^^°}. CV 

^fe ^^-^l^ ^-2-7V Sicf. al-H^-^i, °<^^^ol -f-^ ^^"Jl ^^-=^1^ ITO, IZO, Cuin, SnO 2 ^ ZnO 

'^V-S-S}*^ ^71^^21 70% 0]^0] £)£.S. S].^ «1.^2jS>C).. 

^ ^t^l tt^s);^! ^;^1°V H>^2jsl-7llfe 10 ^^1 1,000 nm, ^cj- t.>^ajs>7ll^ 10 i^^l 200 

"^^^ -^^1^ IZO^ ^^^^1 ^7l -¥-7)1 :?V^ o^^^ AlSl^^^ol <aol7^, oil 

♦ l-ol 70% ol^vo^ ^7m^ ^ Si7l nfl^ojcf. 

a^a]-Ai, 1.7 gi^l 2.131 <3=^#21 -g^l-ol H>^a!*>cf. 

#^1- -S-olsf^l S^^sl-71 >^7l '^J^f'Sl 7)1^ ^ <y# o>ol ■tl:^l-(^^#: 2.1)* ^]-%-ty 

(2) 

aV^ijtV -S-^f-^ ^^^7> al-^(ojl?itfl, 4.0 eV n1°>) ;5i7l ^^^^ SEfe o]§o^ ^^1- SE^ ^ 

•H— e]!- "51-0-, 5lS^ <^11- -^7] nfl^l 7fl^S] ^^1- ^ ^-^f^ 7llai42l ^ 

^# ^.2.5. ;«11« ^a-^^S ^}-%-t}7]^ oil- 7i)s.» 2# oi^v 2:^5)-'^ >^>-8-*>fe ^«>1 «>^3j*V 

4. 

att. -i-^f^sl "^cf^^sf ti-^sl^l 10 ^^1 1,000 nm, JS-Cf «|-^ajs>7fl^ 

10 L^;^! 200 nmolcf. 

^^71 'S^sl -g-^-^ sj- .^^HlS. ol«ll IZOS. €7] Y^ll^al °cJ=3:tt ^7l ^Sl^^o) <go1;?^. oill- 

#o1 10% o)^, :e.cl- «l-^2!*>7flfe 70% o]^3] ^7]^%3] -f-^l-^* ^ Si7l nfl^oll^. 
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■i-^^^'Hlx-i o^^%-S\ «4 ^o] -i-^f'Sl §^1-^ 1.6 ^^1 2.27> «>^3j«>cV. 
(3) ^<?15^ 

■S- "^^s] -a-71 EL a^l^^Hl^i -B-71 EL di^^V ^ TFTSl Sfe ^^^fl 2^;»fl*]-S, ^S. t^B^I 

^51 ^^^*H EL i^>s^ ^^^A] Jgii-s}-^ 7]:^]S.^] ^}-%-^^. 

^1), TFTS] 7l7il^ ^Jl, ^ -^-7] EL ^}o]S] ^7] -f-^ ^^V-g-^c^-- 

^-(AlzOsS^ AlOx) -y-sl- El^CTiOg), <*lSl-(Y2 03 afe YQ,), ^S?- 7flsn>^(Ge02 £feGeOx), -^r 
SI- ol-<g(ZnO), ^VSl- o>3.til#(MgO MgOx), ^"ffCCaO). -g-y-CBz O3 ), ^il-s}- ^fiB ^-g.(SrO), -ilrs)- 

«l-l-(BaO), ^VS^ "^(PbO). ^iMuloXZrO 2). M-S#(Na2 0), -^r^ el-i-(Li2 0), -il-S?- ^f-CKjO) ■f-'^lcf. 
7] ^^^^ ^S^oil^i xfe 1 ^^1 -g-£.<Hl i^el- ^tbcf. 

s?]:, -^l* ^^^^ ^^^^^7]^ :e^s}o^ 5LSe]di:n.2fl3i)'^<Hl slsfl ^t}^ sfl^^S. 7>-§-sl7m-, 2] 

^^D|o^ ^A] 2^ -Fi-71 EL iii7>2V Dpfl ^ei ^EjSl t^e} cl-e.^] 

dV, «]-^2!3l-7flfe 10 nm tfl^l 1 nm<^]^. 

^J-71 nfl^l BEfe ^Sl ^gElSl j9.^ol JgEtsj-S]^ ^^^o\] JL^i^ K^]3] a]o]:Z^- a^^^g^ 

^<il^2l ^Tll-fe- «V#aj«l-7llfe 100 run 100 jtan, JS-Cf aV^^jsj-Tllfe 100 nm 10 fm'^]^: 

® ^ ■§-§--?• All 2^ 

£ 2«H1 S.^]^^ :g-ol, 'g^-g- ^Afl(58)fe -B-71 nfl^|(24) ^^S.S] ^^^l ^^^l^M ^«(1, 

-^71 EL £Al^J-^l (62)21 <^^oil jq^slfe ^o] «>^a|5|-cf. 

ojsq. :y-o, o^^^ -^Ail^Ai ^1^1 7]^ ^ ^#sl Am* A>-g-^ ^ oid-. ^«], 5Efe AV^al JL21-71- -fh 
21^^ ^>-g-^ ^ Sicf. 'g-S-g- -^Aflfi^ ^Eflfe s^^l ^^Sl^l ^^l^V, * S£fe 53 ^>a-o-| ^y^^^t^, o|l» 
^ ^-f , -T-^lfe 0.01 tfly^l 5 inin7l- H>^3jsl-cl-. 
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(2) ^-S- "Wl 

'g-g- Bll^lo^ 1.5 olAj-o] aV^zisVc}. -g^ nfl^lfe ^^(#^1- 1.6 ^fl^l 2.1)<H] 1.5 

51-^1 U7] -S^ ^11^121 #€1-^ 1.56 7]-^ a>^al«rl-7))^ 1.58 ^fl^l 2.0olcl-. 

'g-S- "1I^17> ^^A^ ^^Itl ^1-^^ ^si-^ 7VAi^ ;gsi-^ ^^). <i oji.^ Ai-g-tv ^ 

^<^1 «l-^2!s>:a, A]%sl^ ^]^^ ^^1^ o.^-. ^^Eifl LCR0278 SE^ 0242D(S-^ ^'^^^^il'<>> ^1 
TB3102(oils.Al^): ^ afli-il^i VLio}3.^:^]: o}^ ^^n^^} A^) 

l-sl311^B)lEl-H^2^1olH(^^lr: 1.57) 
ofl m Efl e?lH*2ll o] E 1.58) 

l-e^-o-MS.iEl^(^^l:: 1.61) 

-o-M-H^T^l El-a^ 511 oj 1.61 ) 

#e^al^i4=^^(^^#: i.es) 
#B1H1^?>SH>#(^^1-: 1.68) 

1-^.2. ^-fr oil >i Ell 5.(^^1-: 1.61 1.64) 
^7>5l-fe ^ol uv^ai5>cf. 

o]frltb <^^^^1E1^^ ^7>«:H ^^-^^ ^^1 ^-§-^21 ^7>Al^ ^ Slcf. 

ath, ^-S- nfl^lfe aV^a!S}7llfe ^^^-¥-71** i^tlrT^. -f-'^ It -¥-71 #^Ai SiOg. SiOx, SiO ^ Ny , Si 3 N4 , AI2 0 
3. AlOxNy , TiOz^ Ti0xf-<=>1 9X^. 

•f-^t!" ■T-711-^* i^s}-^ -B-71 EL di^>l: iS^Al?!^! ;^.g,(ioo*C <»1*» :!^^ -1^^ ^S.7> ^V^^l 

*1-Jl, o.^ ^a)El^. f^av ^ CVD ^^^o] al.^ai5>cl.. 

^71 -f-t^^ -^711-^o.s.A-l AV^ ^ ;H&^V 'S^^ -^oJl ifl^ *>^f ^JL -fi-71 EL di^l-21 "g^l-* ^1«H*V 
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-¥-7l-i-sl ^'iV^^ a^sl-fe ^-f , -^7] ^ ^-S-^!!^ -f-^^ -¥-711- "a^^Vl- l-^^m iii^ s 

^1-71 ^-g- oll^l^ ^olt!- #^2l ^o.^ ^^^^1- ^ sic]-. 

£^V, Dfl^lSl ^^f. #^1-<*1 l-'g^tl- ^^<Hlfe ^^f^Sl ^^1-^ ^-S- nfl^lSl 

^3]-^ ^ 9X^. ^. ^^(nl). 'g^ Dll^l(n2) ^ 'g-g-g- ^;«ll(n3)2l ^^1- M^o] nl>n2>n3ol <H o> ^14. 
5 «VDVE^^l>,El(TFT) 

(1) ' 

£ 2ofl iAlsf^ afsl- ^o], ^ ^"^0:1 EL S.^]^^^]^ 7l:^(10)'1j-ofl ^^S] TFT(14) ^ TFT 

(14)»fl S^«fl tfl-g-^M ^^S)^ ^^Sl -H-71 EL ±7.1(26)9 ^^^]^]^^. 

a^, 2ofl «><q. :^ol TFT(14)fi1- -^71 EL ^;^K26)2l ^^(22) ^}o]<^ ^ W€ ^"ii^dS) 

* TFT(14)21 ^2^1^1(47)4 -^7] EL ±7}(26)Si] t}^ ^^(22)^ ^<a^(13)«^l ^ 

(48)* ^7)^ ^^^mcf. 

£ 4fe ^7l EL SAl^J-^lsl ^ ojla^ S^SSolJl, o] S^SH^ 7]^ '>^o\] z^-z]- 7\]o]3. ^ 

5}^('ils ^^<d)o] XY ^^>* ox^^ q-El-vflcf. ee^, 7\]o]^ e^-o] e|ol* 

^i(57)S 'a4«><^ 12}-^'^ 27fl2] TFT(55, 56) ^^12 TFT(55)sl TflolH* ^^^^^ 2 TFT(56)°fl 

s\n ^7] EL :i;^K62)«- ^ Sii^ ^^Jtbi=f. 

£ 5^ £ 4Sl 7l^o.^ t}^ -B-71 EL S^l^^l^ «oi-^^ ^Alitojcf. 

£ 4011 £Als>fe vi}st\. :y-ol. TFT(55. 56)'^ XY nflB^^ ^'y-^S. BflSl€ ^^'SCY jifl^l Yi+„ )(50) 

^ ^d^^(Xilfl^l Xi+n )(51)* ^7] ^^^.]7]JL, -B-71 EL ^^K26)» ^-i-Al7'l7l ^7l ^^^5V^ 
^01 HV^ajsl-cl-. 

^,.^7l ^7l >i^^lfe ^ 'il:^ ^^^<^1 ^7l ^^S\o] ol^a. Oil* l-ol I7fl ;H1 1 S^ffl^lii^EKol 

^S. TrlolEl- ^l^m Si-S-)(55), ^1 2 H€^l^El(ol^S Tr25l- ^^1^^ ^ Sl-§-)(56) S-€>^i(57)^ ^^^€1^. 

;^1 1 SSfl^1^El(55)fe Sj-dtS^ 71^* zi^, ^1 2 S^^l>iBl(56)^ ^7] EL 4i^l-2l ^-§- 7l^* 

^] 1 B€^1iEl(Trl)(55) ^ ;^1 2 =i^EKTr2)(56)Sl %^^^(44)* z^z^- n */i/n^^ ^E^-'i ^ SZfec|l, 

i 2ofl i^lsV^ H>al- "a^^sl n + fe St^^l <^^(45, 47)^1 Ji aVoIs:! £^^1;^] ''^S. 
^■11 <^^(46)°14. 

£ 4011 £^1^ Eia^l^E-l(55, 56)^ n^^S <^^e1 ^^(45) ^ S.sflol(47), S^s]^! ^5. 

*^^^(44)-8r n^ofl '=^^(45, 47)<HlAi cfl'il o.^ H^«H P -"/i/p-"^^ ^ 9X^. 

^1 1 E^^ji&|(Trl)(55) ^^12 H'a^liE--l(Tr2)(56)sl %a^^(44)^ l-&l^e^€- f-^ -t-71 ^£^1 £fe EliL 
i(a -Si)<>fl alsfl ^^tb <?>^'^^* M-EfiflHS aV^3)5>c}.. 

(2) ^f- "<J-'S 
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£ 4ofl £^ls>^ ^o], TFTfe ^1 1 Ssa^]^Ei(Trl)(55) ^ ^1 2 Hiia^l^E:1(Tr2)(56)l:.5.^sl-fe -f-Ajoi], 

t4e)-A-1, o] ;^7l >i^^Hl cflsVo^ XY ^flSS^^l- 7^^ aIj^ ^ a]^ <?]^*>'^ ^^H^l -f-^* =t^«S51- 

Tfl ;5i7l ^^^lofl -S-71 EL ^;^>(26)* ^-f-^-l^ ^ ZL ^isf -^-71 EL ^^\(.26)m '^^^]^]^^ 

Xi+„ )(51)^ 7]^ ^-g-slfe ^if;!- ^] 1 B^^1iiiEi(Trl)(55)» ^«15>J1, £ 4o11 £>>ls>^ ^}s^ ^o] 

^1- ^^<d(Ci^^l Q+n )(52)2l- 1 :e^^]iEKTrl)(55)Sl ^^^^^ 9X^ $€^i(57)l- ^^^l ^ 

?]] 2 B^^l=:iiEKTr2)(56)sl ^'^^■B: 'U^^^ ik°] ^1 2 H^^l^E] (Tr2)(56)fe ^(on) -^^7} 

-8- 'a-Efl<>fl'<>1fe, c}-^ Til^lm 4ii;7> ^Ifl^;'H Tflols j^oj-o] ^igsjs.^ ;Hl 2 H^^l^^E] (Tr2)(56)S^ E.rH\ 

"doll ^^sioi sife -a-71 EL ^7.K26)s\ ^^(22)ofl ^^7> n^n^^ 

6. ^7l ^^^7)1 

^1,1 ^Eflal :^7] 7lls. «>>i-|el-. Hl^^'^^ S.^ -ilr^-i-, <^11- S'H ^l-f" ^tl-sl- o].<^(izO)^ 

£^ ^^l-'S: ofll- Sn, Sb. Ga ^ Ge 1^ ^^^S. £fe 2# 

:E 3<^1 ul-sq- ^ol, ;H1 2 ^A] ^EflSl -^-7] EL SAl^sl(70)-fe ^1^1 71^(10) ^°\] :4 3 nfl^Kso, 32), 

^^^^ 1 ^^^^ ==r^1^«le^ ^]^^^ 5a-§-)(34). ^ ^^(22)4 ^^(20) ^}o]o{] ^7] 

BlljHl(24)7> 7ll7fls^<H ^1^1 ^A^^ EL iL7.K26m 2.^*>jl, W ^^(22)^ofl a-1 ^7]^%-%: ^#Al7l^ 

^«^-A] 5" 

n5>n6(l)^n6(2)>n8 

A^7l AlCl^i. 
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n6(l) ^ n6(2)^ 3 °11^)(30. 32)s\ ^^^o]ji, 

n8* ^1^1 7l%(10)^ #^l-<»lc1-. 

SE^V, £ soil Ufa]- :^ol ;H1 2 ^Efls] ^7] EL S^l (70)^ 1 ^^^^ ^^1^(34), ^ ^^5)-# S 

o]^, ^ 3* ^^A^] ^1 2 ^^1 ^Eflsl ^^01 ^E] afe ^71^^32). ^g-ol ^ -i^^ ^^s>7l ^1 ^ ^ ''fl 

® 5 

^A>^^ ^^^^o] -S-71 EL S^l^^l* ^]^^ ^ Sic]-. 

<^1» 1-<H, ^<^1 5>Jf :?i^ol ol-f. o}<^ <+Sl-l-(IZO. §€1-: 2.1)oilAi ^Aj-slal 3 ''ll^K-g^l-: 1.7)» >\ 

© ^^^ 8 

£ 3011 uViZf :^ol, 5>:^ ^^(22)2l- 3 ^ °fl^l(30, 32) A>olo)] ;H] 1 ^^^^ ^^1^(34)* ^fl 

^l Al^lul ^V7l ^t}-^ 5» 'S^^lT'lfe «]-7l 8* W^l^l^ «V^2l 

8 

n5>n7>n6>n8 
^7] ^c>\]^.]^ 

n5. n6 ^ n8^ ^<=^^ ^Js^tb «>fil- -S-^*}:!, 
n7^ ^\ 1 ^^^^ ^;^]*(34)S1 #^l-o]i:f. 

*<H, <^15+ ^-i- -ilr^l-dZO, ^^1:: •2.1)5. ^^j^ 5>-¥- ^i^-^l^i #a>s1ji ;H1 1 ^^^j 

(^^1:: 1.7) ^ 3 ^^fl^K^^l-: i.e)* 7]^ 7l*(#^l-: 1.5)°fl <?jA>£lfe ^^^^1^1 ^ %■ 

7 

7 

n5>n6>n7>n8 
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^7] ^iloflA^, 

n5, n6 9? n8^ ^<^^^ ^}s\- ■S-<^sVji, 

n7^ ^ 2 ^^-^^ ^^l^s] ^;g-i-olcf. 

•^l* o]$]-:Q:o] ^o] 0]=. o><^ <iV^l-(IZO. #^1-: 2.1)S. ^^-^l^i ^] 3 -aj €^ 

(^^1:: 1.6) ^ ;H] 2 ^-^^^ ^^If^C^^l-: 1.6)* 7]^ ^]^] 7]^{^^%: 1.5)^1 °jA>slfe ^^^'Hl^i, z| ^ 
21 ^ 0%e|- ^ nfl, ^1^1 7m2l ^ <a>«.>^^ W ^^2] #n^(100%)2l 98%5.Ai nflJ?- ^jtol^f. 

® 11 

S^V, 5]-^ ^^2^ ^^l-(n5) ^ '^1 3 -ai nfl^lsl #^l-(n6)o] -^-^l ^^^^ 51- ^^Al^lfe :§-a1o|] t}7] 
<^ 11* 'L>^^15'1^ ^o] n}^^t}r^, 

11 

n6>0,7x n5 

l-'H. <*121- l-o] :^ol 01^ c}<^ ^^maZO. 2.1)5. ^^o.^^E:) #A>5lJi ;Hl 3 ^ 

1.55)1- 7]^ ^1^1 7l:^(§^l-: 1.5)<^1 <y^>^fe A % A^]^ % ^^** 0%^ ^ "fl, ^1 

(2) . 

^s. =f-^^^^ sEfe ^vti^i ^^Hi -§-«« s-a-^i?^ T^^a^ ^^a-i-'^m. 

i^vsi- ^ ^-i- ^ sa:ii, ^ai 5.^i7i- 7\^^7] n^^^]^. 

(2) ^Ejo^ ^711 

^&121 -H-71 EL ^^(^^)*Vfe %-^\<^\, 71-^* ;^«(ls>^l ««1 

^^51^1 ^^1^, al-^3l*>7llfe- -l-ol 10 nm vfl^^l 1.000 ^an, ^4 «|.^aj5>7flfe 0.5 m A^] 500 /an, 7>^J- uV^a] 
*l-7ilfe 1 wn M^^^l 100 /Mtioltq-. 

(3) Dflsfl 



-^^^^ §sl ^^^^ =f-^^^^. -a-71 EL <^11- ■i-'H -^i--?- 
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-S-71 EL iJiJt>7> ^Alofl t§:^ nll:*l|oil fil«fl^^. ^^^S. ^^o] 7>^^ ^-^^-Sr. «W-Sl -ft-7l 



nll^lS^ 7l)^^ ^^£1^1 ^^^I-LV '^l* l-'H ^tiL ^ Sfe ^-^^SlH, 

x>fl^iiiEl^)Bfl;gi(ola:)- Bis-MBS), H ^iii-4.4' DPS)^ ^-B: ^^"^H 7 -t[o]s,^><\-4: ■ 



-B-71 EL Sfe ^^-ij ^^^S ^^^l^lfe -^iiife oil* l-ol 2.3,5,6-lH, 

4H-BllBa}-e>ol = S-8-HelHl-ofl^^^eli^ic(9,9a,l-gh)^°>€(ol*l-^n>^ I53), 3.(2 • -1^2: Elo>^^)-7_ 
cl<Hl^6>nli^^n>^(ols}- ^n>^ 6), 3-(2 • - 'ffl^olc] i4^^)-7-N,N- ol] ^o>ol ^=.^^1-^(01 ^n]-^ 7)31). 
^n]-^ -^J^ih. 7lEl- ^n>^ a^^;^] <gS«5l B]] o] 51, ^ 11, ^fr^H "t^ 116^ ^-8: M-H-^^lnlJ^ 



-iJi^ife ■i-<H 4-cl/.lo>i^Dll^ia-2-Dfl^-6-(p-i:lDll^o].nlMiEl^)-4H-3l^(o]S|-DCM)2l- ^g-^ ^lo>\i7^1 
^tii. l-ofl^-2-(4-(p-ii|'^l^oVi^lii3^1^)-l,3— ¥-Hl-c^olli^)-3i)eli:1^3i]#S5^1olE(ol5> 



•gSJ-Hl-d ^^1: 1.54 
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^^al'del^ ^^1: 1.60 
S^-it al-i ^^1: 1.45 
#5l<Hl^€ ^^1: 1.51 
1.59 

^^1: "1.49 

•ge}-"! ^7.] : 1.60 

^ ^^'Hl'<-1^ ^^tb ^11^* ^SisV<^ ^^4. 

tV^, Dl]^l7l- >^it ^ ^^IS ^^^Slfe ^-f , ^^1 ^ ^^tt -§-^11- ^-i}- SEfe 7}-%-^^]^ 

^% ^M^-^n^ EL i;^Vsi .f-AH), t§:^2i 71^* ejfe ^ 

^^1 ^^1^, af^^^l-Tflfe 10 nm ^fl^l 1,000 m, O.l-m ^^1 500 m. 7>^J- "V 

5 m 100 Aano]cf. 

olfe, ^*07> lOnm ^1^^ ^-f 7l;m^ 7<j-£7l- ;^5l-Sl7li4 ^^^]9]7] o]^^^^ 5>iJl, t§:^D]l^l2l ^^Tl] 

^Sl-7> ^ SZ7] nfl^olcf. 

^1 3 ^t\\2] -a-71 EL a^l^j-^l^ sV-^^^^^E] ^ Dfl^)(;H) 4 -i^ 1^11^)2^- ^1^% ^ Si*), ^1^1 7l3a:. 

^^^^ 3 ^'^^^ ^^1^<^12]- ^s^ffe ^^7> 0.7^ Bl)^] ^ ^S]-^ 

a^Sl-jl 4 -yj Dfl^* 71^ ^^^<HlAi ^7l^^^ #lf ^Ifl^ ^^S.. «F7] '^t?-^^ 91- 

9 

n5>n8>n9 
^7l ^oilA^, 

nSfe ei-.?- 
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n9 W ^ 4 -ai" Dfl ^1 Si #^l-ol 4. 

(1) ^«l-<i1 9 " 

^1 3 -^^] ^Efl^, ^SVAi 9^ DV^Al?]:!! 71^21 -B-71 EL ±^}7} Hfl^l^ ^uij. «Vc}l#ol] ^] ^Jfl^l* all 

<^11- -i-<^, ^^1 "^V"?! -tVSi-l-dZO. ^^1-: 2.1)S.-^&| #A>5)ji >^1>^1 7l^a-(Ml-: 1.5)'Hl "^^Y^ 

nfl^jsl % <aA>^^ s).^ ^^^Hl'^i ^1^1 7l^o.^ SJ^j-tb ^^(100%)^ 97.2%S^i fe^ ik°]^. 

(2) 10 

att, ^1^1 7138: A>oioii ;H1 3 ^^^^ •T^^lf'^ Hll^lA]?i:n. >a-7l 9» ^^^l^lfe -i-^Hl *l-7l 

^ 10* ^^^^iT-lfe ^ol 4^^*1-4. 

4^«,H 10 

n5>n7>n8>n9 

n5, n8 ^ n9^ ^ofl^i ^^1^ «>S}- ■f-'Usl-ul, 
n7^ ;'fl 3 ^>^^^ ^^]%-^ ^^l-oli^. 

oil*- 1-<H, «>li4 ^<^1 <^><^ 'a-^#{IZO, 2.1)S. W ^^<H1^1 #'^>s|31 ;»fl 3 ^^^^ ^^1^ 

(^^i^: 1.7)* 71^ ^1^1 7l^(^^il-: 1.5)°11 "^J^l-Sjll ^1 4 ^ nll^l(#^l:: 1.5)« 7]^ S]^s. ^ 

^^^l^i, A % % o%o]^^ nfl, 711 4 ^ °11^1<H1 ^'^Vtb ^^«HlA-1xl^l 7l^o.^ ■?] 

(3) ^q-^ 12 

SEtt, Sl-^ €^2l-§^l:(n5)^ ^1^1 7l:& ^H-Hl afl^l^ ^Hl 3 ^^^^ ^^1*^ "l-^l-Cn?)©! ^7l 

^ 10-i: ^>^Al7l^ -i-Aloll *1.7l 12* ^^Al^l^ ^o] aV^^lsl-cq-. 

12 

n7>0.7Xn5 

oi]* l-ol, olsl- :^ol :^ol o\c^ -ttsl-l-dzo, 2.1)^ € #^>5l :a ^1 3 -f-^^^ ^ 

^If-C*^!:: 1.55)* 7\^, ^1^1 7l^(#«:i.5)<Hl "y^VEl^ ^^g^fl'^i. A ^ ^V^l^l ^ ^^** 0%^ « '41, ^Hl 
4 ^ DjjjHlsl :^ %^\^^ ^^'Hl'M 7l^^^ ^A>^ ^^(100%)S1 97.2%S.Ai nflijL ^o\z\. 
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(^^Hl 1) 
(1) 

% ^^^^ ^-f-^i^ ^^■ir o}3.^^ :^ ;gS}-^ eJl^^lr^H 259 PA('tl'a-&^l^^«|-'^V ^W, SOf- 

-g-DflS-^i SS^€^El«°fl%°flE)l^«HlEll<^lS A>-g-) lOOg, -B-71 ^^^IS-Ai ^u\^ 60.53g, Hflol^i H|-ol^^ 
111.59, S-c}-?! 6G 1.5g ^ -§-°BS.^i H^€^^sl*°fl%°11^1^<^Hl£fl«lS 25g^ ■i-'^* '^V-S-sH ^"a*}^! 

^^^^ "^ll^l^ S'^^l-* ^S. 25 mm. 7>S. 75 mm ^ ^^1 1.1 mmS^ -R-el 7l^a-(S^ 7059) ^M) iii^ S^sfJl, 8 
O'Cofl^i 10^ ■i-'^ ^S^^]^^. <=>]o]^^, ^^<=>] 1,500 mJ/cnf^ ;^>sl^(3|-^ 365 nm)* i^l-5l-<^ '^11 

^^^t!: ^3). l.62<ilSJJi. ■S-'^sl-Tll -B-el ^^1-^ 1.50olSii^. 

o1S**|, °fl^l» ^^^^ ^•S--§- ^^m- 

(2) -R-71 EL tL7.}S] 

^S. 25 mm, 7}S. 75 mm 5J ^''^l 1.1 mmSl -^el 7l:^(s^ 7059)# ol^iS.^^'yrM ^^l^efjl ^ViZl-Si^S. >^l'i tb 4^, 
nsl 7m^ ^-^ ^3}- ^^l(<a^ 71 #(^) ;*ll#)iflfi1-7l^#T:-1o)i Jl^Al^Cf. 

olc^z-i, ^51^ ^A] iflS] ^el^.^ 7l-^ JM-J^ofl, ^j^^'?^ ;<)lS.S.Ai 4,4 • ,4"- -^e] >i[N- (3- ^1 ^Sil ^ ) - 

N-Sil'd6l-n]i^]eelS|l^o>nl(MTDATA) ^ 4,4- -Hliii[N-(l-M-5.1)-N-3il^<^Hii)«l3il^(NPD); -R-71 ;^fl 
^S-Ai 4,4- -al^(2, 2-1:1 J^l^«l^)al3ll^(DPVBi) ^ ^^^i8-^^^^) -a-^^l^CAlq)^ n 

z]- f^^Al^l:;!, 7><1 :a..^oi) 5).-^ ^^(-g-^)al 7ll^^Ai Al/Li ^^(Li ^-H-^ 5f'^%)* Wtbcf. 

^v^isl 655X 10-7 Pa^^ #^o.^-?-e1 ^•af'Sl .^a^7>x1 s.^<H1a-i ^-g. ^Ell^ ^7ll5E 

5l;^l ^Ji, ^Slsl ^i-o] o.^ *V7l5l ^3}- ^s. ^ ^ ^^^^mcl-. 

MTDATA: ^z}- ^s. 0.1 gi;^l 0.3 nm/3:, ^ ^^^1 60 nin 

NPD: ^-z}- ^5. 0.1 ^^1 0.3 nm/a, ^ -r-^l 20 nm 

DPVBi: ^S. 0.1 0.3 nin/2:, ^ 50 nm 

Alq: f^z^ 0.1 vfl^l 0.3 nm/^. -r-^l 20 nm 

Al/Li ^-g-: 1.0 i^fl^l 2.0 nm/2:. b]- ^^ifl 150 nm 

^ i^V-i-, 71^* iii^lEi^ ^j-^lS. ol^Al^l::!, Aj-^ ^^(oj:^)o] IZ0(#^1- 2.1)» islB]^ ^^^l-sl-ji 200 nm 
*><^ -^7] EL ^Hl^i^cf. 

(3) ^-S- 

^71 (2)011^1 EL 4i;^>l- ^ih* £<at<: .^e^-ol y^-^;; tflofl ^^aI^c^-. o] -^7] EL tSi^}3] ^^^aj- 

^^'S-)^! #^.2.€ m^-^ tt^ ^€[<^^4^ ^^1^ 0-PET 1.63)1- ^^*1-«1 "S^ ''fl^ll- 

ol<H'^-1. 'S-71 (l)<>il>-i l.62)7> ^A^€ -8-51 7]%, -^^ 'g-S-g- l.5)«- "g-S- ''B^l 
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^, ols^ ^-^ #^l-(nl: 2.1), M*(n2: 1.63), ^] 1 ^4 "fl^lsl Ml-(n4: 1.62) ^ 

^^fls) ^^l-(n3: 1.5)ol "r^^ 2* ^^^1?!^ -S-7l EL dt;^!-* ^^^^cf. 

^^■¥-°)] ^Sl-^ ^a}-;Hl TB3102(ie1^^(^) ;*ll#)* ^el^ ^, ^ ^sI-a]^ "^-g-^H 1^; -^7] E 

i4) -^7] EL S.^]^^^]3] ^7} 

^ahi loflA-i ^s.^ ^^7] EL ^^(<g=^. izo)3i- ^^(*^, Ai/Li) ^}o]<^] ^ 

P]^ DC 12V21 tl7l-«l-o^ ^^^]^ ^ 1 ^7V^c1-. 

^^'S\ ^^}^] CS1000(fl*Ei-(^) ;*fl2:)-i: A>-g-«H ^^Mr ^4, 62 cd/m'olSial <a<H^ ^-J^Ce^jS.) ^ 

^<H1 iifltb CIE -ajs. ^Sfe X= 0.62, Y= 0.34o]$X^. 

(a)iilo^] 1) 

aliac^] 1^ 1 ^^^3] ^]^<^]S.^^ ^7}^^. ^]^^] 1^]^]^ -^^l-^l ^}-%-^ 0-PET =7^^1 cfl^, 

.2.<^($^1- 1.55)* ^^S><^ ^>-§-t!- ^]^^}^. ^^]^] 14 ^"a*}?!! -n-71 EL S^l^j-All- ;H12:S>«>^ ^7]-^cf. 
^, ^^sl #^l-(nl), -S^ i^fl^ls] #^l:(n2), -^1 ''11^]^ §^l-(n4) ^ 'S-g-g- -^^fls] #^l-(n3)ol ^ 

-B-7) EL a^l^J-^l^fl ^sH, ^^Hl 14 -S^^^VtII ^-«^fl ^^}:^] CSIOOO* ^>-§-*M ^^^tb ^4, ' 

a lofl SAls].^ tiVal- ^o] 55 cd/m'olSJ^. att, 2i>i!](e^l:^)2l ^7l^^ol ^ SiSi^l^h CIE -^H X= 
0.62, Y='0.34<»l5icl-. 

Ct)-5}A^, HI^LC^] l(^A]0il II!)- .§.^^1: -^71 EL aAj^J-^l A>.g-)o1lA-l^ ^A] <:.il laJf ajiilsH ^^^^ S.7> 5^= 11% sfS) 
ol4 ^-a* ^-f. ^^tb^l ^ ^ -B-71 EL :dl^^>7> 44S)o1 ^7l^^* 



[a.i] 







nl 


n2 


n4 


n3 


?l£(cd/m') 






2-1 


1.63 


1.62 


1.50 


62 


a) 51^1 


^d^^ 


2.1 


1.55 


1.62 


1.50 


55 




^d^# 


2.1 


1.30 


1.62 


1.50 


50 


til 51^3 


^'-^ ^1^^ 


2.1 


1.00 


1.62 


1.50 


29 



(aliiK^l 2) 



almcm 2fe ^] 1 alSoJlSAi Jg7l-^cl.. a)-e|-Ai, Hl^ic^l 2->flA^fe- ^a^] isl 0-PET ^^1 tflAi, f^^^ 

i o-fl*fl 1-^21 M-olE(iDlss. iiie)<S(^) #^1- 1.3)» ^^«^}<^ ^15^*1- ji, ^^Hl 14 ^"S*} 

711 -S-71 EL SAl^j-All- ;H12:SH ^71-^ci-. ^, 24- #^1-3) 2t<>l 21- °V^Al?l^l ^A^^VC].. 

oHA-l. ^7] EL SAl^^ls) >a-:^ ;g^(<?^^, IZ0)4 ^^(-l-^. A 1/Li) a>oH1 nfles^^j, s^^.* 

71 DC 12V^ ^<3-* ^7l-*l-o^ 4^jifl CSIOOO* ^>-g-«H ^5.1- -^^^1=1-. 

=L ;i4. SOcd/m'olSial, <a<H^ ^^.^(2^1 = ) ^^^oi] cfl^b CIE AJi£ ^Sfe X= 0.62, Y= 0.34olSicl-. 
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^ 5ai^. 

(ajJUc^l 3) 

alia°^l 3fe ^1 1 ^-^sl alJilc^lSAi 3g7>€i4. ttl-e^-^l «l:s<:^l 3<Hl>«.ife ^Ajo}] loflA^s^ 0-PET ^^^1 cfl'i], ?iS 
(#^1: 1.0)1- f^^sH ^>-§-*>fe ^l^lsfJl ^Ale4] ijjI- ^<U^}?]] EL a-^l^j-^l* ;«11^*>«^ ^7}^^. ^, 
^ #^1:2] 21- S^^H^ ^^^tbcf. 

ol<HA^, -^71 EL SA]jg-^lo^ ^^(°^^, IZO)il- ^^(-S-^, Al/Li) Afojoll ^.§. nflee^^ SJ^* ?] 

^ DC 12VSi ^^0-^ "y7>sl-Jl, -^^11 ^^V^l CSIOOO* -^V-g-eV*^ ^^^1:+. 

:n 29 ccl/m'<*l 3., = ) cfl^ CIE -f^S. ^S.^ X= 0.62. Y= 0.34olSicf. 

nl-2fA-1, uliiioj] 3(^A]oil li!]- ^<^^ -H-71 EL dli^Vl- ^>-g-)* ^^l<*il m ulJasH ?li^7]- at 50% ^-Isj-slSi^^ 

(^^1<^]2) 

^Alcfl 2fe 2 Ji7>t!:c1-. nl-el-^i, 5E. 3^ ^^]^ w>a1- -^aH] 2<=^]^^^ W ^^(22)3)- 2 ^ ^fl 

^1(30. 32) AH^fl 1 -^^^^ ^^lf'(34)-i- Hfl^lA]?!^ ^X\d\^ t}:^ :^=-^ci\]A^ ^7]^^-^ ^l?]^ ^7] EL S 
Al^J-*l(70)» 4^tyc^ ^7>^cf.. 

^, ^^(^"^ IT0(#^1- 1.8)» ^V-i-Sj-al, ^1 1 -f-^^^ ^^l^^S-A^ ^Ajoil loilA^ Af-g-^V 0-P 

ET ^^K^^l- 1.63)» A>-§-5l-Ji, =i ^11^1(30) ^ ^eK32)^ ^^^^Ife 2 ^B^K-f-sl 

#^1: 1.62)1 H)l^lsl-:a. £t!r ^1^1 7l:&(10)^^Ai -H-el 7]:&(§^1- 1.50)* ^V-S-^l-Jl, #^1-3^ ^o] ^«i-Ai 

ojo^A^, ^12: ^7l EL S^i^v^lsl ^1--^ ^^Ca^^, IT0)2f ^1--?- AlA.i) ^\<=>]<^] "Bse^^ s\s.% 7] 

^ DC 12V^ ^"a-* ?17H>J1, >aj^li 'i^^>7^1 CSIOOO* AV-g-SVo^ ?l£l- ^^^tVcf. 

n ^21-, 75 cd/m'a1 fe^ ^H^* "aSJ^il, S£^ 'S'^^ ^-i^C^II^) ^^''fl tfl^ CIE -i^H X= 0.62, Y 

= 0.34ol^cf. 



[a 2] 







n5 


n? 


n6 


n8 


tt ?l£(cd/m') 






1.8 


1.63 


1.62 


1.50 


75 






1.8 


1.50 


1.62 


1.50 


60 



(alia<^l 4) 



4^ ^1 2 t^sl al5ic4l^A-1 J§7l-€4. 4011^1^ ^^Hl 2<^lAi2l 0-PET ^^1 cfl-il. SiO ^^ss] 

1.50)* Af-g-^v ^ai<:^i 2sq- ^"^sVTfl -B-7l EL i^i^^ii. ^J-a^sH ^7}^t^. ^. 

l-o^ ^oi ^sj-Ai 8* °v^Ai?i^i ^A^tb^. 

olo^Ai, ^o^^ 0.7I EL a^l^J-^ls^ t}^ ^^(oj:^^ 170)^4 ^^(-S-^, AlA.i) Al-o]oll ^.f- uflES^^ sl^l- 7l 
^ DC 12VS1 €<a-* ?l7l-sfi. ^^11 -i^AH) CSlOOOl- Al-§-*>o^ ^S.-ir ^^^t^. 

^ 60 cd/m'olSiJl, <^<>1^ ;^-4!j(ai)S.) ^^ofl cfl^VCIE 2|-Sfe.X= 0.62. Y= 0.34o]Si^. 
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(^^Hl 3) 

^A]c^l 30. 2 ^Efll- sg7l-t]:cf. ^^-^1. ^^Hl Sofl^ife ^ «fl^l*V^l ^I^^VjI, 

n7), ^ ^l^^l 7]:a-sl ^^*(n8)ol 6* -^V^^l^l^^ ^^Jtbcf. 

o]<>\X\, -B-71 EL t}^ ^^Cy^^, IT0)2}- ^1-^ ^^(#^. AlA.i) ^}o]o\] ^-g- nfleej^ Sj^^ 7] 

^ DC ^oj-^ ^7)-5>Jl. -^^11 -i^^VT^l CSIOOO^ ^>-g-sl-«^ 

^ ^2}-, 200 cd/m'Sl ^o] '^o]^]ji, «ao1^ ^^(ejjc) ^:^ofl cfl^ CIE -i^S. ^Sfe X= 0.14, 

Y= 0.20o]Sicf. 



[a 3] 







n5 


n7 


n8 


?l£(cd/m-) 




3 




1.8 


1.63 ■ 


1.50 


200 




5 




1.8 


1.43 


1.50 


150 





(Hl51<=4l 5) 



Hjiloil 5fe 2 ^'^al HliILo4lS.>H i§7]-^cf. uliaaj) S'Hl^ife ^^]^] 3°ll^iSl ^tg^^ ^^l^^^^i^l Q-PE 

T ^^1 l-alsell-^-^Soil^^C^^l- 1.43)^ ^}-%-^ ^isis>:a, ^Ajoii 32]- -S-<^s>7fl -R-7I EL 

8)01 6* ^^A]?];^] ^A^^cf. 

ololAi, <go1;5l £L SAl^J-^la^ sf-^ ^^(oj:^^ ITO)^ ^^(*^, AlA.i) ^><^1<^1 ¥^ I'llB.S'i S;^* 7l 
^ DC 12V Si :^o^-i °1 71-51-31, ^T.-^ CSIOOO* H^sH ^^iW. 

zi ^3]-, ^IH^ 150 cd/m's}-^ SJrol <a«H^ljl, £tb 'S<H^ ^-s^CeJjS.) ^^<H1 tH^ CIE ^S. ^t-Sfe X= 0.62, 
Y= 0.34?1 

itl-el-A^, alJiioil 5(^^H1 34 •f-'Stb -8-71 EL 4i^>l- >^>-§-)fe ^^Hl 321- alSSH. ^S.71- ^1= 25% ^Sl-s|^-§- 

(^^Hl 4) 

^Alo^l 4^ ^1 3 ^tg^ ^71-^cl-. nl-el-A-], ^aHI 4<HlA-lfe ^aHI 3<Hl oIoIa^ ;H1 4 ^ll^ll- ^1^1 7l^ol)A^o] 

^^^^ T^^lf-^l uflAl^ ^jq- alcfl^oil afl^lsV^ -g-AHl DflE^^ 7|l^o]l PMMAd- 2lo11€ ^1^1-3^ ell ^-l.!. t^^D* '^V 

^7] ;«il 4 >^ "fljJllsi §^1:0] 1.50IS s)-^ ^^(°<}=^)* IZOS ^^^tb ^4: ^1^«Vj1. -^^l^ll 32}- 
Sl-Tfl -S-71 EL SAl^^ll- ;»il3iSH ^71-^14. 

^, ^^*(n5). ^^^i 4=^1^21 ^^lr(n7), ^l^^l 7l%Sl $^l-(n8) ^ ;Ml 4 ^-11 nfl^lsl #^lr( 

n9)ol ^t}-^ 10* -Jl-^Alj-ls.^ ^^Jt!-cl-. 

ololAi, '^o]:^ EL SAl^J-^l ^].«. ^^(oj:^ IZO):!Jl. Aj.« ^l/Li) ^>oHl °l)HSl^ sl^* 7] 

^ DC 12V21 ;^<a-i- <d7l-5l-Ji, Ail^II A^^l-T^l CSIOOO^ '^V-g-s}*^ -^^ttcf. 
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3. ^Hfe 57 cd/in'<»lSi31, «a<^^ ^^ofl cflt!- CIE ^S. X= 0.62. Y= 0.34omt^. 



[a 4] 







n5 


n? 


n8 


n9 


^H(c(l/m') 






2.1 


1.63 


1.50 


1.50 


57 


a]5l<m 6 




2.1 


1.43 


1.50 


1.50 


45 



(al5L<Hl 6) 

«1S<^] 6-8: ^1 3 ^'^^ i§7>€c1-. ttj-ej-A-l, ulJiic^] e^fl'^ife ^^]^] 4<^]^]s] ^^^i cfl^i 

i.43)-i- >^l-8-^ ^l^«V:a, ^^Hl 45!l- -g-^sWl -fr^l EL SaI;^-:*!!. >ilseH ^7>^c1-. 

ol<HA^, ^7] EL S]-.^ ;a^(<g:^^ IZO)^- Al/Li) A>olofl nfles^^ S^S* 7^ 

^ DC 12V2^ ^<a-i- ?l7>SV:iL, -4fl5ll CSIOOO* '^V-g-SH 

45 cd/m'o]^:n. ^o]:^] ^m^]^) ^^ol] rfltl: CIE ^l-Sfe- X= 0.62, Y= 0.34o]^t^. 
itl-el-Al, a)H<:>il 6(^Al<^l 4Si\- ^'U^ ^7] EL ^}-%-)'8r ^^]<=^] 4i4 ajsel-o^ #15.7> 5^= 21% ^sj-slSi** 

^Aloil 5fe 1 ^rg^ Sg7l-^Cf. ^, ^Al<:^l 16\]A\ v^^7\ Slfe 'g^-g- ^^fl» ^l-g-^ ^^flS^tlr 

<^1>H -S-7] ELS^'-l^^ll- >fl2:t!-^-. 

EL di^l-'^lAiSl #^l:(nl: 2.1), ^-g- #^l:(n2: Q-PET ^^1 1.63) ?J 'g-g-g- ^^flS^ 

<ao1^ -a-71 EL ^1-^ ^^(<?3=^. izo)^- ^^(#^. AiA,i) AH<>)1 ^-i- '^m^^ 7l 

^ DC 12VS1 ^<a-* <?l7>s>Jl ^^Al^cf. 

A^jifl ^^V^l CSlOOO(alfeEK^) 41-)* ^>-§-5>o^ ^2)-, 200 cd/rn'o] Si Jl, ^-i^C^ 

^) 't^ofl i^lt!: CIE -i^S. X= 0.15. Y=' 0.16olSicV. 

(aliK^I 7) 

alS<^l 7^r ^1 1 "i-^^ alJ^c^l^^i ^7>^cf. til-efA^, alJ3l<^l 7°11^ife S'Hl'^i '^V-g-tl- 0-PET ^^°]] ^ 

7l->ii(^^l- 1.00)* Dflj^fl^Ai ^^arl-c^ ^1"§-^ 4^*>:il, ^^1=^1 5^4 ■f-'S^l-Tll ^7] EL ^1 
3:*>o^ ^7}^^-. ^. Ml-Cnl). ''ll^al ^^l-(n2) ^ 'S^-g- ^^l-(n3)ol 1* 

olc^Ai, -go];^ -B-71 EL S.^l^<j-^1<^1 ^*><^, ^©1 ^^1) ^^V^^l CSIOOO* '"•V-g-^H ^^tl: ^ 

2]-, a 5'Hl «>fil- 160 cd/m'olSicI-. ^-^(■i-^)^! ^7l^^ol '^o]^^^]^^, CIE 

X= 0.15, Y= 0.16olSiEl-. 

al-e]-A^. HjiLaij yc^^l"^) 531- ^<^^ -B-71 EL di?^>* '^V-g-)^ '^'«>H1 5^4 HiiiieH ?l£7l- 20% ^*>£|Si-S-* ^ 
91%: ^9X^. 
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5] 







nl 


n2 


n3 


tt^H(cd/m^) 




^^Hl 5 




2.1 


1.63 


1.50 


200 




uijac^l 7 




2.1 


1.00 


1.50 


160 





^ :^;.flo^ ^^1-^ §^1-21 JLB^^^^**1. at!- ^ ^^^^ ^1 2 EL ^^1^^1)011 sis]- 

7] EL SAl^j-j^Dofl o^bV^ x^l^l 7ms| JJl^ofl Bfl^l^ v^i^S] ^^l-^l- ^^^3\ ^nm: ul^^o. 

.(57) ^^Sl '^^ • 

^11^1 ^ -§--§- ^^1- s^*}-^ -B-71 EL s^i^^Hi sa^^i ... 

;5i^^oilA^ ^7l^^4 m%r^]9]^ ^^S.. t}7] 1^ ^^A]^^ ^^'^^ «>fe -B-71 EL S^l^J-^l. 

1 

nl>n2>n3 
^71 <ii<H]Ai. 

nl^ ^1-^ ^^Sl #^l-olai, 
n3^ 'g^-g- ^;^flSl ^^l-olcf. 

^1 1 sa<=>i>H, • 

^■S- Bfl^l<i}- 'g^^ A>olcHll nll^ll- «l)A]Al7lJi 51-71 21- ^^^l^lfe ^^1.2.^ *l-fe -H-71 EL 

S^l . 

2 

nl>n2>n4>n3 
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nl n3-a- 1 ^^l^i ^21 ^^t\jL, 
3. 

^1 1 sa^H'^i, 

^S. «1-^ -fi-71 EL S-^l^^l. 
^^-^ 3 

nl>n2S:n3>n4' 

nl vflJ^l n3^ ^1 1 ^<^l>^i ^2l^'«VS)- 
^^*J-4. 

;H1 1 ^ xfl^Ml 3 «J- oli:. ^ ^-Hl Siol-^i, 

nl ^ n27l- §1-71 41- ^^^l^lfe ^fS^^ -H-7l EL 

^«}-^ 4 
n2>;0.7Xnl 
^^ll- 5. 

;H1 1 % ifl^l >11 4 ^ ^ ol:^ ^ ^ofl -SJolAl, 

'^B^l^l ^^1:°! .1.56 olAj-o] ^Vfe -B-7l EL aAl;9-^l. 

;H1 1 ^ vfl^Ml 5 ^ oli^ t!: Si^^^i. 

'g-S- "11^1 71- ^^^^ ^^1 ^-g-^Ji O-S ^^^Sl^ ^■^^S. -a-71 EL S^l^j-^l. 

^^«c)- 7. 

^1 1 ^ ^fl^l ^1 6 ^ «>l:=i ^«H1 si'H'^i. 

"S-g- °11^17> ■f-'^ ^ -¥-711-* i^Sl-^ 53* ^^^^ *l-fe -^71 EL a^l^^l. 
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• *■ 

8. 

^=-0] o] =. o>oJ <VS1-1-* ^^a^^^'^i ^^^Slfe O-S. -^-71 EL 

9. ' 

^1^1 'S-'H] ^ D|l*fl7> 7l)7flslo1 xl;^l£liE^ ^Aj^ EL S.^t} 

-R-71 EL S'^l^^H 9X^^^. 

S>-f- ^^^^1^1 ^7l^^* ^#Al7l^ 5J-2.^, ^1^1 71^2). t}^ A>ol<Hl Dfl^] ^ :f.tg^^ ^^If^, SE.^ 

^t^<ii 5 
n5>n6>n8 
6 

n5>n7>n8 
7 

n5>n6S:n7^n8 
8 

n5>n7>n6>n8 

n5^ sl-^ ^^21 #^l-ol jL, 

n7^ ^^^i ^^^o]SL, 
n8-Sr ^1^1 7]%3] ^^l-olcf. 
^^i)- 10. 

^1^1 y]% ^^^] -*}^ ^^■¥- '^><»l°fl 471 Dll^l7> 7ll7fl!£l<H ^>^^tb -S-71 EL i^*!"^ 

-^7] EL a^i^j-^Hl Si^^i. 

^i7m^* #l#A]7lfe ^1^1 7l:^o|lAi sf:?- ^^o] HflAl^ ^2). Sl-tfl-^oll ^ ufl 

AlAl7l «V7l 9» "L^^Aj^J^ o.^ sVfe -8-71 EL SApJ-^l. 

9 



^7fm^ ^2002-0044565 

« * 

n5^n8>n9 

n9fe ^ ^fl^lal 
11. 

^1 10 ^<H1 SU'H'H. 

.^V7| si-y. ^]^] 7]^ Afojoii Bfl^lA]?] ji S1.71 ^«v^ 10* 'LV^^l^lfe ^* «>fe -R- 

7] EL K^]"^^^]. 

10 

n5>n7>n8>n9 

.n5, n8 ^ n9^ ^1 9 ^<^Mi ^^1^ 
^7^«J- 12. 

^1 9 *^ Ml^l 11 ^ ^-^1 9X°]^^, 

n5, n6 S.^ n7o] t}7] 11 SEfe 12«- ^^^1?]^ ^^-2.^ SVfe -B-7l EL Xa]^^]. 

11 

n6^0.7xn5 
12 

n7S:0.7Xn5 

n5 xfl^l n7-ar ^1 9 ^-j 3^ 4^ ^'^^}^. 
13. 

^1 1 ^ ^^1 ^1 12 ^ ^}=L ^ ^ofl Slo^A^, 

^1^1 7]^ ^o]l EL ^■§-^l?'l7l ^51- HSfi^li^Ell- Bfl^lAl^lfe EL SAl^a-^l. 
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S.'Jl 3 
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5 



51 




i'S 6 
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